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SHEET FEEDER AND IMAGE RECORDING 
APPARATUS EQUIPPED WITH THE SHEET 

FEEDER 

CROSS REFERENCE TO RELATED 
APPLICATION 

The present application claims priority from Japanese 
Patent Application No. 2012-217541, which was filed on Sep. 
28, 2012, the disclosure of which is herein incorporated by 
reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a sheet feeder configured to 

feed a sheet while distributing a drive force of one drive 
source to a plurality of rollers. The invention further relates to 
an image recording apparatus equipped with Such a sheet 
feeder. 

2. Description of Related Art 
There has been conventionally known an image recording 

apparatus in which one motor drives a plurality of driven 
portions such as rollers and a maintenance unit by distributing 
a drive force of the motor by a distributing mechanism. 

For instance, there has been known a structure in which a 
transmission Switching mechanism is configured to transmita 
rotation of a registering-roller shaft connected to a sheet feed 
motor selectively to one of a first force transmitting unit 
configured to transmit a force to a first sheet Supplying por 
tion, a second force transmitting unit configured to transmit a 
force to a second sheet supplying portion, and a third force 
transmitting unit configured to transmit a force to a mainte 
nance unit. 

SUMMARY OF THE INVENTION 

In the known structure in which the first through third force 
transmitting units are connected to the above-indicated reg 
istering-roller shaft so as to be parallel with one another, 
however, there may be a risk of concentration of a load on the 
registering-roller shaft, thereby adversely influencing sheet 
feeding by the registering roller fitted on the registering-roller 
shaft. 
The present invention has been developed in the situations 

described above. It is therefore an object of the invention to 
provide a sheet feeder which distributes a load in a force 
transmission path and which ensures a simplified force trans 
mitting mechanism and to provide an image recording appa 
ratus equipped with the sheet feeder. 
The object indicated above may be attained according to 

one aspect of the invention, which provides a sheet feeder 
including: a sheet Supply roller configured to Supply a sheet to 
a sheet feeding path; a sheet feed roller configured to feed the 
sheet supplied to the sheet feeding path by the sheet supply 
roller to a downstream side in a sheet feeding direction in 
which the sheet is fed; a discharge roller configured to dis 
charge the sheet fed by the feed roller to a downstream side in 
the sheet feeding direction; a drive motor configured to drive 
a first shaft for rotating the feed roller; a first transmitting 
mechanism configured to transmit a rotation of the first shaft 
to a second shaft for rotating the discharge roller, and a 
second transmitting mechanism configured to transmit a rota 
tion of the second shaft to a third shaft for rotating the sheet 
Supply roller. 
The object indicated above may be attained according to 

another aspect of the invention, which provides an image 
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2 
recording apparatus, including: a sheet Supply roller config 
ured to supply a sheet to a sheet feeding path; a sheet feed 
roller configured to feed the sheet supplied to the sheet feed 
ing path by the sheet Supply roller to a downstream side in a 
sheet feeding direction in which the sheet is fed; a discharge 
roller configured to discharge the sheet fed by the feed roller 
to a downstream side in the sheet feeding direction; a drive 
motor configured to drive a first shaft for rotating the feed 
roller, a first transmitting mechanism configured to transmit a 
rotary motion of the first shaft to a second shaft for rotating 
the discharge roller, a second transmitting mechanism con 
figured to transmit a rotary motion of the second shaft to a 
third shaft for rotating the sheet Supply roller; a carriage 
disposed between the feed roller and the discharge roller in 
the sheet feeding direction and configured to reciprocate in a 
width direction orthogonal to the sheet feeding direction; and 
a recording head mounted on the carriage and configured to 
eject ink from nozzles to the sheet that is being fed in the sheet 
feeding path. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, advantages and tech 
nical and industrial significance of the present invention will 
be better understood by reading the following detailed 
description of an embodiment of the invention, when consid 
ered in connection with the accompanying drawings, in 
which: 

FIG. 1 is an external perspective view of an MFP 10 
according to one embodiment of the invention; 

FIG. 2 is an elevational view invertical cross section sche 
matically showing an internal structure of a printer unit 11: 

FIG. 3 is a plan view showing an internal structure of the 
printer unit 11: 

FIGS. 4A and 4B are cross-sectional views of a purging 
mechanism 70, more specifically, FIG. 4A shows a state in 
which the purging mechanism 70 is spaced apart from a 
carriage while FIG. 4B shows a state in which the purging 
mechanism 70 is in contact with the carriage; 

FIG. 5 is a block diagram of the printer unit 11: 
FIG. 6 is a perspective view of an inside of the printer unit 

11 as viewed from an upper front side; 
FIG. 7 is a perspective view of the inside of the printer unit 

11 as viewed from an upper right side; 
FIG. 8 is a perspective view of the inside of the printer unit 

11 as viewed from a lower left side; 
FIGS. 9A and 9B are views schematically showing a struc 

ture of a first switching mechanism 100, more specifically, 
FIG. 9A shows a first State while FIG. 9B shows a second 
state; and 

FIGS. 10A and 10B are views schematically showing a 
structure of a second Switching mechanism 110, more spe 
cifically, FIG. 10A shows a third state while FIG. 10B shows 
a fourth state. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT 

There will be hereinafter described one embodiment of the 
present invention. It is to be understood that the embodiment 
will be described for illustrative purpose only and that the 
invention may be embodied with various other changes and 
modifications, without departing from the scope of the inven 
tion defined in the attached claims. In the following descrip 
tion, an up-down direction 7 is defined on the basis of a state 
in which a multi-function peripheral (MFP) 10 is placed in its 
operative position (i.e., a state of the MFP 10 shown in FIG. 
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1), a front-rear direction 8 is defined by regarding, as a front 
side, a side of the MFP 10 on which an opening 13 is provided, 
and a left-right direction 9 is defined in a state in which the 
MFD 10 is seen from the front side. 
<MFP 10> 
As shown in FIG. 1, the MFP 10 (as one example of an 

image recording apparatus of the present invention) has a 
Substantially rectangular parallelepiped shape with a low pro 
file. The MFP1 has, at its lower portion, a printer unit 11 of an 
inkjet type. (The printer unit 11 may also be referred to as the 
printer 11 or the printer portion 11.) The MFP 10 has various 
functions such as a facsimile function and a printing function. 
As shown in FIG. 1, the printer unit 11 has a casing 14 in 

which the opening 13 is formed so as to be open to a front 
Surface of the casing 14. A sheet Supply tray 20 (as one 
example of a sheet Support portion of the present invention) 
and a sheet discharge tray 21 can be inserted into and pulled 
out of an inner space of the MFP 10 via the opening 13 in the 
front-rear direction 8. On the sheet supply tray 20, recording 
sheets of desired sizes are placed or Supported. As shown in 
FIG. 2, the printer unit 11 includes a sheet supplying portion 
15 configured to supply the recording sheet, feed roller pairs 
58 and discharge roller pairs 59 configured to feed or convey 
the recording sheet, and a recording portion 24 of an inkjet 
recording type configured to record an image on the recording 
sheet. The printer unit 11 is configured to record, on the 
recording sheet, an image on the basis of print data or the like 
transmitted from an external device. 
<Sheet Supplying Portion 15> 
As shown in FIG. 2, the sheet supplying portion 15 is 

provided on an upper side of the sheet supply tray 20. The 
sheet supplying portion 15 includes a sheet supply roller 25, 
a sheet Supply arm 26, and a rotation transmitting mechanism 
27 (as one example of a rotation transmitting portion of the 
present invention) constituted by a plurality of gears meshing 
with one another. The sheet supply roller 25 is held at a distal 
end of the sheet supply arm 26 such that the sheet supply 
roller 25 is rotatable about a rotation axis thereof. The sheet 
Supply arm 26 is pivotable, in directions indicated by arrows 
29, about a shaft 28 provided at a proximal end thereof. The 
shaft 28 is for rotating the sheet supply roller 25 and is one 
example of a third shaft in the present invention. (The shaft 28 
will be hereinafter referred to as the “sheet supply shaft 28 
for the sake of convenience.) According to the arrangement, 
the sheet supply roller 25 can be brought into contact with and 
separated from the sheet supply tray 20. The sheet supply 
roller 25 is configured to be rotated by a rotation of the sheet 
supply shaft 28 transmitted thereto via the rotation transmit 
ting mechanism 27. In a state in which the sheet supply roller 
25 is in contact with an uppermost one of the recording sheets 
stacked in the sheet supply tray 20, the sheet supply roller 25 
separates the uppermost sheet from the other sheets So as to 
supply the uppermost sheet to a curved path section 65A of a 
sheet feeding path 65 (that will be explained). 
<Sheet Feeding Path 65> 
As shown in FIG. 2, there is formed, in an inside of the 

printer unit 11, the sheet feeding path 65 extending from an 
end (i.e., a rear end) of the sheet supply tray 20 to the sheet 
discharge tray 21 via the recording portion 24, for guiding the 
recording sheet. The sheet feeding path 65 is constituted by 
the curved path section 65A extending from the rear end of the 
sheet supply tray 20 to the feed roller pairs 58 and a straight 
path section 65B extending from the feed roller pairs 58, 
passing right below the recording portion 24, and finally 
reaching the sheet discharge tray 21. 
The curved path section 65A is a curved path extending 

from a vicinity of the rear end of the sheet supply tray 20 to the 
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4 
feed roller pairs 58. The recording sheet is guided, while 
being curved, through the curved path section 65A in a sheet 
feeding direction (indicated by arrows attached to the long 
dashed short dashed line in FIG. 2). The curved path section 
65A is connected or continuous to the straight path section 
65B with the feed roller pairs 58 interposed therebetween. In 
the arrangement, the recording sheet is guided to the straight 
path section 65B via the curved path section 65A. The curved 
path section 65A is defined by an inner guide member 19 and 
an outer guide member 17 that are opposed to each other with 
a prescribed spacing therebetween. 
The straightpath section 65B is a straight path extending in 

the front-rear direction 8 from a downstream end, in the sheet 
feeding direction, of the curved path section 65A, i.e., from 
the feed roller pairs 58, to the sheet discharge tray 21. The 
recording sheet is guided through the straight path section 
65B in the sheet feeding direction (indicated by arrows 
attached to the long dashed double-short dashed line in FIG. 
2). The recording sheet is discharged to the sheet discharge 
tray 21 after an image has been recorded thereon by the 
recording portion 24. The straightpath section 65B is defined, 
at a region thereof corresponding to the recording portion 24. 
by the recording portion 24 and a platen 42 that are opposed 
to each other with a prescribed spacing therebetween and is 
defined, at a region thereon not corresponding to the record 
ing portion 24, by an upper guide member 52 and a lower 
guide member 53 that are opposed to each other with a pre 
scribed spacing therebetween. 
<Recording Portion 24 
As shown in FIG. 2, the recording portion 24 is provided 

above the straight path section 65B. The recording portion 24 
includes: a recording head 38 configured to eject ink as 
minute ink droplets from nozzles formed in a nozzle Surface 
39; and a carriage 40 on which the recording head 38 is 
mounted and which is configured to reciprocate in a main 
scanning direction (the left-right direction 9). 
The carriage 40 is Supported by guide rails (not shown) 

attached to a frame (not shown) provided in the inside of the 
printer unit 11. To be more specific, the guide rails are dis 
posed so as to be spaced apart from each other in the sheet 
feeding direction with a prescribed distance therebetween. 
The guide rails extend in the left-right direction 9. The car 
riage 40 bridges the guide rails so as to be slidable on the 
guide rails in the left-right direction 9. 
To the recording head 38 mounted on the carriage 40, ink is 

Supplied from an ink cartridge not shown. The nozzles are 
formed in the lower surface of the recording head 38 func 
tioning as the nozzle surface 39. The ink droplets are ejected 
from the nozzles toward the platen 42 that is disposed at a 
position where the platen 42 is opposed to the recording 
portion 24 with the straight path section 65B interposed ther 
ebetween. The recording sheet that is being fed in the sheet 
feeding direction is Supported by the platen 42. 

In the arrangement above, during the reciprocating move 
ment of the carriage 40 in the main scanning direction, the ink 
droplets are ejected from the nozzles toward the recording 
sheet that is being fed on the platen 42, whereby an image is 
recorded on the recording sheet. 
<Feed Roller Pairs 58 and Discharge Roller Pairs 59> 
As shown in FIG. 2, on an upstream side, in the sheet 

feeding direction, of the recording portion 24 in the straight 
path section 65B, there are provided the feed roller pairs 58 
constituted by a feed roller 60 disposed on a lower side of the 
straight path section 65B and a plurality of pinch rollers 61 
disposed on an upper side of the straight path section 65B so 
as to be opposed to the feed roller 60. As shown in FIG. 3, the 
feed roller 60 is formed by coating a surface of a shaft 56 with 
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a ceramic material, for instance, and continuously extends in 
the left-right direction 9 in a region over which the recording 
sheet can pass. The shaft 56 is for rotating the feed roller 60 
and is one example of a first shaft in the present invention. 
(The shaft 56 will be hereinafter referred to as the “sheet feed 5 
shaft 56' for the sake of convenience.) The pinch rollers 61 
are disposed so as to be spaced apart from one another in the 
left-right direction 9, such that the pinch rollers 61 are held in 
contact with a plurality of portions of the feed roller 60. The 
pinch rollers 61 are held in pressing contact with a roller 10 
surface of the feed roller 60 by respective elastic members 
(not shown) such as springs. The feed roller pairs 58 are 
configured to hold or nip the recording sheet between the feed 
roller 60 and the pinch rollers 61 and to feed the recording 
sheet toward a downstream side in the sheet feeding direction, 15 
namely, toward the platen 42. 
As shown in FIG. 3, an optical rotary encoder 66 is pro 

vided at a left end portion of the sheet feed shaft 56. The rotary 
encoder 66 includes: a disc 67 fitted on the sheet feed shaft 56 
and configured to rotate together with the sheet feed shaft 56; 20 
and an optical sensor 68 disposed so as to be opposed to the 
disc 67 and configured to read a rotation of the disc 67. The 
rotary encoder 66 is of the so-called incremental type. Slits 
are formed along a circumferential direction of the disc 67 in 
an equally (equiangularly) spaced apart relation. In associa- 25 
tion with a rotation of the sheet feed shaft 56, each slit passes 
the optical sensor 68. Every time when each slit passes, the 
signal level of the optical sensor 68 changes in two steps. The 
rotary encoder 66 outputs, as a pulse signal, an output of the 
optical sensor 68, to a controller 130 (FIG.5) that will be later 30 
described. The controller 130 counts the pulse signal obtained 
from the rotary encoder 66, thereby obtaining an amount of 
the rotation of the sheet feed shaft 56 (the feed roller 60). 
As shown in FIG. 2, on the downstream side, in the sheet 

feeding direction, of the recording portion 24 in the straight 35 
path section 65B, there are disposed the discharge roller pairs 
59 each constituted by a discharge roller 62 disposed on the 
lower side of the straight path section 65B and a spur 63 
disposed on the upper side of the straight path section 65B so 
as to be opposed to the corresponding discharge roller 62. AS 40 
shown in FIG.3, the discharges rollers 62 are fitted on a shaft 
57 at a plurality of positions thereof in the left-right direction 
9. The shaft 57 is for rotating the discharge rollers 62 and is 
one example of a second shaft of the present invention. (The 
shaft 57 will be hereinafter referred to as the “sheet discharge 45 
shaft 57 for the sake of convenience.) The spurs 63 are 
provided so as to correspond to the respective discharge roll 
ers 62. Each of the spurs 63 is held in pressing contact with a 
roller surface of the corresponding discharge roller 62 by an 
elastic member (not shown) such as a spring. The discharge 50 
roller pairs 59 are configured to hold or nip the recording 
sheet that has passed the recording portion 24 and to convey 
the recording sheet toward the downstream side in the sheet 
feeding direction, namely, toward the sheet discharge tray 21. 
One example of a sheet feeder of the present invention is 55 

constituted by the sheet supply roller 25, the feed roller 60, the 
discharge rollers 62, a feed motor 44, and a mechanism for 
transmitting a drive force of the feed motor 44 to the sheet 
supply roller 25, the feed roller 60, and the discharge rollers 
62. The mechanism for transmitting the drive force of the feed 60 
motor 44 will be later explained in detail. 
<Purging Mechanism 70> 
The MFP 10 is equipped with a purging mechanism 70 (as 

one example of a maintenance portion of the present inven 
tion) shown in FIG. 4. The purging mechanism 70 is config- 65 
ured to perform a purging operation to perform maintenance 
of the nozzles formed in the nozzle surface 39 of the recording 

6 
head 38, more specifically, to remove by suction air bubbles 
and foreign Substances together with the ink. The purging 
mechanism 70 includes: a cap 71 configured to cover the 
nozzle surface 39 of the recording head 38; a pump 72 (FIG. 
5) configured to be brought into communication with the cap 
71 for performing suction; a lift-up mechanism 73 configured 
to bring the cap 71 into contact with the nozzle surface 39 and 
to separate the cap 71 from the nozzle surface 39; and a 
waste-liquid tank (not shown) into which the ink and the like 
sucked by the pump 72 is to flow. 
The purging mechanism 70 is disposed on a right side of a 

region over which the carriage 40 reciprocates during an 
image recording operation. (This region will be hereinafter 
referred to as an "image recording region' where appropri 
ate.) It is noted that the image recording region corresponds to 
the above-indicated region over which the recording sheet 
can pass. More specifically, the purging mechanism 70 is 
disposed at a position where the purging mechanism 70 is to 
be opposed to the carriage 40 when the carriage 40 is moved 
to a first position 31 (FIG. 3) that is located on the right side 
of the image recording region. When the carriage 40 is moved 
to the first position 31 located on the right side of the image 
recording region, the cap 71 is brought into close contact with 
the nozzle surface 39 by the lift-up mechanism 73, so that the 
nozzles are coved by the cap 71 and a hermetically sealed 
space is formed between the cap 71 and the nozzle surface 39. 
A tube (not shown) or the like extends from a bottom of the 
cap 71 for bringing the hermetically sealed space into com 
munication with the pump 72. 
The pump 72 is a tube pump of a rotary type, for instance. 

When the pump 72 is driven, the hermetically sealed space 
formed between the cap 71 and the nozzle surface 39 is 
brought into a negative-pressure state. Owing to the reduction 
in the internal pressure, the air bubbles and the foreign sub 
stances are removed by Suction together with the ink, from the 
nozzles formed in the nozzle surface 39 of the recording head 
38. The ink and the foreign substances removed by suction are 
sent to the waste-liquid tank via the pump 72. The pump 72 is 
operated by the drive force of the feed motor 44 transmitted 
thereto. The feed motor 44 is one example of a drive motor of 
the present invention. The details will be later explained. 
As shown in FIGS. 4A and 4B, the lift-up mechanism 73 

includes a pair of link members 74, i.e., left and right link 
members 74, having mutually the same length. The link mem 
bers 74 pivot, so that a holder 75 moves between a position 
shown in FIG. 4A and a position shown in FIG. 4B. The 
holder 75 includes a contact lever 76 that protrudes vertically 
upward. The carriage 40 pushes the contact lever 76 right 
ward when the carriage 40 moves to the first position 31, 
whereby the holder 75 is moved to the position shown in FIG. 
4B. When the holder 75 is moved to the position shown in 
FIG. 4B, the cap 71 is brought into close contact with the 
nozzle surface 39 of the recording head 38. When the carriage 
40 moves leftward from the first position 31, the holder 75 is 
moved to the position shown in FIG. 4A, so that the cap 71 is 
separated away from the recording head 38. 
<Controller 130> 
The controller 130 shown in FIG. 5 is for controlling over 

alloperations of the MFP10. The controller 130 is constituted 
by a microcomputer mainly including a CPU 131, a ROM 
132, a RAM 133, an EEPROM134, and an ASIC 135 that are 
connected to one another by an internal bus 137. 
The ROM 132 stores programs and so on by which the CPU 

31 controls various operations of the MFP 10 including the 
image recording operation. The RAM 133 is utilized as a 
storage area in which data, signals, and so on to be used when 
the programs are executed by the CPU 13 are temporarily 
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recorded or as a work area for data processing. The EEPROM 
134 Stores settings, flags, and so on which should be kept after 
the MFP10 is turned off. 

The feed motor 44, a carriage drive motor 45, the recording 
head 38, and the rotary encoder 66 are electrically connected 
to the ASIC 135. In the ASIC 135, drive circuits for control 
ling the motors and the recording head 38 are incorporated. 
Into the ASIC 135, the pulse signal indicative of the rotation 
amount of the feed roller 60 is inputted from the rotary 
encoder 66. The controller 130 is configured to calculate the 
rotation amount of the feed roller 60 on the basis of the pulse 
signal and to control the feed motor 44 to rotate such that the 
calculated rotation amount coincides with a target rotation 
amount. 

<Transmitting Mechanism for Transmitting Drive Force of 
Feed Motor 44> 

Referring to FIGS. 2, 3, and 5-10, there will be explained a 
mechanism for transmitting the drive force of the feed motor 
44 to various components. As shown in FIG. 3, the sheet feed 
shaft 56, the sheet discharge shaft 57, and the sheet supply 
shaft 28 extend in the left-right direction 9 (as a width direc 
tion) that is orthogonal to the sheet feeding direction. Further, 
as shown in FIG. 2, the sheet supply shaft 28 is disposed at a 
position where a linear distance between the sheet Supply 
shaft 28 and the sheet discharge shaft 57 is shorter than a 
linear distance between the sheet supply shaft 28 and the sheet 
feed shaft 56. At the left end portion of the sheet feed shaft 56, 
a motor gear 46 provided on the feed motor 44 and a roller 
gear 47 fitted on the left end portion of the sheet feed shaft 56 
are in mesh with each other, whereby the drive force of the 
feed motor 44 is transmitted to the sheet feed shaft 56. 
The rotation of the sheet feed shaft 56 is transmitted to the 

sheet discharge shaft 57 by a first transmitting mechanism 80. 
As shown in FIG. 3, the first transmitting mechanism 80 is 
disposed on the left side of the sheet feeding path 65 in the 
left-right direction 9, so as to connect the left end portion of 
the sheet feed shaft 56 and a left end portion of the sheet 
discharge shaft 57 to each other. That is, the first transmitting 
mechanism 80 is disposed on the same side in the left-right 
direction 9 as the motor gear 46 and the roller gear 47. That is, 
the first transmitting mechanism 80 is disposed on the same 
side as the mechanism for transmitting the drive force from 
the feed motor 44 to the sheet feed shaft 56. 
As shown in FIGS. 6-8, the first transmitting mechanism 80 

includes a plurality of pulleys and a belt looped over the 
pulleys. The first transmitting mechanism 80 in the present 
embodiment is constituted by: a first pulley 81 fitted on the 
sheet feed shaft 56; a second pulley 82 fitted on the sheet 
discharge shaft 57; a belt 83 looped over the first pulley 81 and 
the second pulley 82 and configured to transmit a rotation of 
the first pulley 81 to the second pulley 82; and a tensioner 84 
configured to give a tension to the belt 83. The first pulley 81 
is disposed at the left end portion of the sheet feed shaft 56 
such that the first pulley 81 is located on the right side of the 
roller gear 47 and on the left side of the feed roller 60. The 
second pulley 82 is disposed at the left end portion of the sheet 
discharge shaft 57. 
A rotation of the sheet discharge shaft 57 is transmitted to 

the sheet Supply shaft 28 by a second transmitting mechanism 
85. As shown in FIG. 3, the second transmitting mechanism 
85 is disposed on the right side of the sheet feeding path 65 in 
the left-right direction 9. So as to connect a right end portion 
of the sheet discharge shaft 57 and a right end portion of the 
sheet supply shaft 28 to each other. That is, the first transmit 
ting mechanism 80 and the second transmitting mechanism 
85 are disposed on one and the other sides of the sheet feeding 
path 65 in the left-right direction 9. 
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As shown in FIGS. 6-8, the second transmitting mecha 

nism 85 includes a plurality of gears. The second transmitting 
mechanism 85 in the present embodiment is constituted by: a 
first gear 86 fitted on the sheet discharge shaft 57; a second 
gear 87 fitted on the sheet supply shaft 28; idle gears 88,89 for 
transmitting a rotation of the first gear 86 to the second gear 
87; and a second switching mechanism 110. The first gear 86 
is disposed at the right end portion of the sheet discharge shaft 
57 and is always in mesh with a movable gear 112 (that will be 
later explained) of the second switching mechanism 110. The 
second gear 87 is disposed at the right end portion of the sheet 
supply shaft 28 and is always in mesh with the idle gear 89. 
The idle gear 88 is constituted by a large-diameter portion 
88A and a small-diameter portion 88 that are adjacent to each 
other in a thrust direction so as to rotate integrally with each 
other. The large-diameter portion 88A can mesh with the 
movable gear 112, and the small-diameter portion 88B is 
always in mesh with the idle gear 89. The second switching 
mechanism 110 is for switching whether or not to transmit the 
rotation of the sheet discharge shaft 57 to the sheet supply 
shaft 28. The details of the second switching mechanism 110 
will be later explained in detail. 
Where the feed motor 44 is rotated one of forwardly or 

reversely when the second switching mechanism 110 is in a 
third state (that will be later described), the sheet supply roller 
25 rotates in a direction in which the recording sheet is Sup 
plied while the feed roller 60 and the discharge rollers 62 
rotate in a direction opposite to a direction in which the 
recording sheet is fed or conveyed in the sheet feeding direc 
tion. That is, the rotational direction of the feed roller 60 and 
the rotational direction of the discharge rollers 62 are mutu 
ally the same while the rotational direction of the sheet supply 
roller 25 and the rotational directions of the feed roller 60 and 
the discharge rollers 62 are opposite. The structure for making 
the rotational direction of the sheet supply roller 25 opposite 
to the rotational directions of the feed roller 60 and the dis 
charge rollers 62 is not particularly limited. For instance, Such 
a structure may be realized by providing even-numbered 
gears between the first gear 86 and the second gear 87 in the 
second transmitting mechanism 85, namely, by making the 
number of the idle gears even. Alternatively, such a structure 
may be realized by adjusting the number of the gears that 
constitute the rotation transmitting mechanism 27. On the 
other hand, where the feed motor 44 is rotated the one of 
forwardly or reversely when the second switching mecha 
nism 110 is in a fourth state (that will be later described), the 
rotation of the feed motor 44 is not transmitted to the sheet 
supply roller 25. 
On the other hand, where the feed motor 44 is rotated the 

other of forwardly and reversely, the feed roller 60 and the 
discharge roller 62 rotate in the direction in which the record 
ing sheet is fed or conveyed in the sheet feeding direction, and 
the drive force is not transmitted to the sheet supply roller 25. 
The structure for transmitting only one of the forward rotation 
and the reverse rotation of the feed motor 44 to the sheet 
supply roller 25, in other words, the structure for not trans 
mitting the other of the forward rotation and the reverse 
rotation, is not particularly limited. For instance, Such a struc 
ture may be realized by providing, in the second transmitting 
mechanism 85, a one-way clutch or a transmission mecha 
nism using planetary gears. The one-way clutch or the trans 
mission mechanism using the planetary gears may be pro 
vided in the rotation transmitting mechanism 27. 
As shown in FIGS. 6-10, the drive force of the feed motor 

44 is transmitted to the pump 72 of the purging mechanism 70 
via the sheet feed shaft 56, a drive gear 77, a first switching 
mechanism 100, a driven gear 78, and a shaft 79. The drive 
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gear 77 is fitted on a right end portion of the sheet feed shaft 
56. The driven gear 78 is fitted on the shaft 79 by which the 
pump 72 is rotated. The first switching mechanism 100 is 
disposed between the drive gear 77 and the driven gear 78. 
The first switching mechanism 100 is for switching whether 
or not to transmit a rotation of the drive gear 77 to the driven 
gear 78. 
As shown in FIG. 9, the first switching mechanism 100 is 

constituted by: a shaft 101; a fixed gear 102 and a movable 
gear 103 fitted on the shaft 101; a contact member 104 that is 
in contact with a right-side face of the movable gear 103; a 
lever 105 that extends upward from the contact member 104: 
coil springs 106, 107 configured to elastically press the mov 
able gear 103; and a frame 108. 
The shaft 101 extends in the left-right direction 9 so as to be 

rotatably supported by the frame 108. The fixed gear 102 is 
provided at a left end of the shaft 101 and is always in mesh 
with the drive gear 77. The movable gear 103 is supported, at 
a position on the right side of the fixed gear 102, by the shaft 
101 so as to be slidable in the left-right direction 9. The fixed 
gear 102 and the movable gear 103 rotate integrally with the 
shaft 101. The contact member 104 is supported, at a position 
adjacent to the movable gear 103 in the left-right direction 9. 
by the shaft 101 so as to be slidable in the left-right direction 
9. The lever 105 extends upward from the contact member 
104, and a distal end thereof is located on a movement path of 
the carriage 40. That is, in the course of a rightward move 
ment of the carriage 40 to the first position 31 (FIG. 3) that is 
located on the right side of the image recording region, the 
lever 105 comes into contact with a first contact portion 40A 
(FIG. 3) of the carriage 40 and subsequently moves right 
ward. 

The coil spring 106 is fitted on the shaft 101 on the left side 
of the movable gear 103. The coil spring 106 is fixed, at its left 
end, to a fixation portion of a frame or the like (not shown) of 
the MFP 10 and is held, at its right end, in contact with a 
left-side face of the movable gear 103. That is, the coil spring 
106 is configured to elastically bias the movable gear 103 in 
the rightward direction. The coil spring 107 is fitted on the 
shaft 101 on the right side of the movable gear 103. The coil 
spring 107 is fixed, at its right end, to a fixation portion of the 
frame or the like (not shown) of the MFP10 and is held, at its 
left end, in contact with a right-side face of the contact mem 
ber 104. That is, the coil spring 107 is configured to elastically 
bias the movable gear 103 in the leftward direction via the 
contact member 104. 
When the carriage 40 moves the lever 105 to a position 

shown in FIG.9A, namely, when the carriage 40 reaches the 
first position 31, the contact member 104 is moved rightward 
together with the lever 105 against the biasing force of the coil 
spring 107, so that the biasing force of the coil spring 107 no 
more acts on the movable gear 103. As a result, the movable 
gear 103 receives the biasing force of the coil spring 106 so as 
to move rightward, and consequently comes into meshing 
with the driven gear 78. In this instance, the drive force of the 
feed motor 44 is transmitted to the pump 72 via the drive gear 
77, the fixed gear 102, the movable gear 103, the driven gear 
78, and the shaft 79, whereby the pump 72 is driven. Herein 
after, the state of the first switching mechanism 100 shown in 
FIG.9A, namely, the state in which the movable gear 103 and 
the driven gear 78 are in mesh with each other, is referred to 
as a first state. 

In the meantime, the biasing force of the coil spring 107 is 
set to be larger than that of the coil spring 106. Accordingly, 
when the carriage 40 moves leftward from the first position 31 
and separates away from the lever 105, as shown in FIG.9B, 
the movable gear 103 that receives the biasing force of the coil 
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10 
spring 107 moves leftward against the biasing force of the coil 
spring 106, so that the movable gear 103 disengages from the 
driven gear 78, in other words, meshing of the movable gear 
103 and the driven gear 78 is released. In this instance, the 
drive force of the feed motor 44 is not transmitted to the pump 
72. Hereinafter, the state of the first switching mechanism 100 
shown in FIG.9B, namely, the state in which meshing of the 
movable gear 103 and the driven gear 78 is released, is 
referred to as a second state. 

That is, the first switching mechanism 100 is configured to 
be placed selectively in one of the first state in which the 
rotation of the sheet feed shaft 56 is transmitted to the pump 
72 and the second state in which the rotation of the sheet feed 
shaft 56 is not transmitted to the pump 72. The first switching 
mechanism 100 is configured such that the state thereof is 
changed from the second state to the first state when the 
carriage 40 reaches the first position 31 and such that the state 
is changed from the first state to the second state when the 
carriage 40 moves from the first position 31 in the leftward 
direction. In other words, the first switching mechanism 100 
is configured to be placed in the second state when the car 
riage 40 is located in the image recording region (Such as 
when an image is being recorded on the recording sheet) and 
is configured to be placed in the first state only when the 
carriage 40 reaches the first position 31. 
As shown in FIG. 10, the second switching mechanism 110 

is constituted by: a shaft 111; the movable gear 112 fitted on 
the shaft 111; a contact member 113 that is in contact with a 
right-side face of the movable gear 112: a lever 114 that 
extends upward from the contact member 113; coil springs 
115, 116 configured to elastically press the movable gear 112: 
and a frame. 
The shaft 111 extends in the left-right direction 9 and is 

rotatably supported by the frame 117. The movable gear 112 
is supported by the shaft 111 so as to be slidable in the 
left-right direction 9. The movable gear 112 is configured to 
rotate integrally with the shaft 111. The contact member 113 
is Supported, at a position adjacent to the movable gear 112 in 
the left-right direction 9, by the shaft 111 so as to be slidable 
in the left-right direction 9. The lever 114 extends upward 
from the contact member 113, and a distal end thereof is 
located on the movement path of the carriage 40. That is, in 
the course of the rightward movement of the carriage 40 to a 
second position 32 (FIG.3) that is located on the right side of 
the image recording region and on the left side of the first 
position 31, the lever 114 comes into contact with a second 
contact portion 40B of the carriage 40 and subsequently 
moves rightward. 
The coil spring 115 is fitted on the shaft 111 on the left side 

of the movable gear 112. The coil spring 115 is fixed, at its left 
end, to a fixation portion of the frame or the like (not shown) 
of the MFP 10 and is held, at its right end, in contact with a 
left-side face of the movable gear 112. That is, the coil spring 
115 is configured to elastically bias the movable gear 112 in 
the rightward direction. The coil spring 116 is fitted on the 
shaft 11 on the right side of the movable gear 112. The coil 
spring 116 is fixed, at its right end, to a fixation portion of the 
frame or the like (not shown) of the MFP10 and is held, at its 
left end, in contact with a right-side face of the contact mem 
ber 113. That is, the coil spring 116 is configured to elastically 
bias the movable gear 112 in the leftward direction via the 
contact member 113. 

Here, the biasing force of the coil spring 116 is set to be 
larger than that of the coil spring 115. Accordingly, as shown 
in FIG.10A, in a state in which the carriage 40 is located away 
from the lever 114, the movable gear 112 is kept at a position 
at which the movable gear 112 is in mesh with the large 
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diameter portion 88A of the idle gear 88. In this instance, the 
drive force of the feed motor 44 is transmitted to the sheet 
supply shaft 28 via the first gear 86, the movable gear 112, the 
idle gears 88.89, and the second gear 87. Hereinafter, the state 
of the second switching mechanism 110 shown in FIG. 10A, 
namely, the state in which the movable gear 112 and the 
large-diameter portion 88A of the idle gear 88 are in mesh 
with each other, is referred to as the third state. 

In the meantime, when the carriage 40 moves the lever 114 
to a position shown in FIG.10B, namely, when the carriage 40 
reaches the second position 32, the contact member 113 is 
moved rightward together with the lever 114 against the bias 
ing force of the coil spring 116, so that the biasing force of the 
coil spring 116 no more acts on the movable gear 112. As a 
result, the movable gear 112 receives the biasing force of the 
coil spring 115 so as to move rightward, and consequently the 
movable gear 112 disengages from the large-diameter portion 
88A of the idle gear 88, in other words, meshing of the 
movable gear 112 and the large-diameter portion 88A of the 
idle gear 88 is released. In this instance, the drive force of the 
feed motor 44 is not transmitted to the sheet supply shaft 28. 
Hereinafter, the state of the second switching mechanism 110 
shown in FIG.10B, namely, the state in which meshing of the 
movable gear 112 and the large-diameter portion 88A of the 
idle gear 88 is released, is referred to as the fourth state. 

That is, the second Switching mechanism 110 is configured 
to be placed selectively in one of the third state in which the 
rotation of the sheet discharge shaft 57 is transmitted to the 
sheet supply shaft 28 and the fourth state in which the rotation 
of the sheet discharge shaft 57 is not transmitted to the sheet 
supply shaft 28. The second switching mechanism 110 is 
configured such that the state thereof is changed from the 
third state to the fourth state when the carriage 40 reaches the 
second position 32 and Such that the State is changed from the 
fourth state to the third state when the carriage 40 moves from 
the second position 32 in the leftward direction. In other 
words, the second Switching mechanism 110 is configured to 
be placed in the third state when the carriage 40 is located in 
the image recording region (such as when an image is being 
recorded on the recording sheet) and is configured to be 
placed in the fourth state only when the carriage 40 reaches 
the second position 32. In this respect, reaching of the car 
riage 40 to the second position 32 includes not only stopping 
of the carriage 40 at the second position 32, but also moving 
of the carriage 40 further in the rightward direction from the 
second position 32. 
As shown in FIG. 3, both of the first position 31 and the 

second position 32 are located outside the image recording 
region, namely, located on one of opposite sides of the image 
recording region in the left-right direction 9 (on the right side 
in FIG. 3). Further, the first position 31 is located more right 
ward than the second position 32, namely, located closer to a 
right-side end in the left-right direction 9, while the second 
position 32 is located more leftward than the first position 31, 
namely, located closer to a central side or a left-side end in the 
left-right direction 9. Accordingly, the carriage 40 that moves 
rightward in FIG. 3 surely or inevitably reaches the second 
position 32 before reaching the first position 31. In other 
words, the carriage 40 surely or inevitably permits the state of 
the second switching mechanism 110 to be changed from the 
third state to the fourth state before permitting the state of the 
first switching mechanism 100 to be changed from the second 
state to the first state. On the other hand, the carriage 40 that 
moves leftward in FIG. 3 from the first position 31 surely or 
inevitably permits the state of the first switching mechanism 
100 to be changed from the first state to the second state 
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12 
before permitting the state of the second Switching mecha 
nism 110 to be changed from the fourth state to the third state. 

In the arrangement described above, where the carriage 40 
is located in the image recording region, the drive force of the 
feed motor 44 is transmitted to only the sheet supply shaft 28 
not to the pump 72, so that the recording sheet is Supplied 
from the sheet supply tray 20. On the other hand, where the 
carriage 40 reaches the first position 31, the drive force of the 
feed motor 44 is transmitted only to the pump 72 not to the 
sheet Supply shaft 28, so that the purging operation is per 
formed on the carriage 40 located at the first position 31. 
The first position 31 and the second position 32 may be 

mutually the same in the left-right direction 9. In this instance, 
when the carriage 40 reaches the first position 31 (the second 
position32), the state of the second switching mechanism 110 
is changed from the third state to the fourth state at the same 
time when the state of the first switching mechanism 100 is 
changed from the second state to the first state. Further, when 
the carriage 40 moves from the first position 31 (the second 
position 32) in the leftward direction, the state of the second 
switching mechanism 110 is changed from the fourth state to 
the third state at the same time when the state of the first 
switching mechanism 100 is changed from the first state to the 
second state. That is, the first position 31 and the second 
position 32 should have a positional relationship that inhibits 
the first switching mechanism 100 and the second switching 
mechanism 110 from being placed in the first state and the 
third state, respectively, at the same time. 
<Advantageous Effects of the Invention> 

According to the present embodiment, the rotation of the 
sheet feed shaft 56 generated by the drive force of the feed 
motor 44 is transmitted to the sheet supply shaft 28 via the 
sheet discharge shaft 57. Consequently, for instance, the feed 
roller 60 does not undergo directly an influence of a change in 
the rotational torque of the sheet Supply roller 25, e.g., an 
influence of a reduction in the rotational torque due to passing 
of the trailing end of the recording sheet through the sheet 
supply roller 25, for instance. Thus, the load in the force 
transmission path is distributed. Moreover, the switching 
mechanism can be simplified or eliminated by reducing a 
transmitting mechanism connected to the sheet feed shaft 56, 
for instance. Thus, the mechanism for transmitting the force 
can be simplified. 

In the present embodiment, the first transmitting mecha 
nism 80 is provided on one of the opposite sides in the left 
right direction 9 while the second transmitting mechanism 85 
is provided on the other of the opposite sides in the left-right 
direction 9, so that the components of the first transmitting 
mechanism 80 and the components of the second transmitting 
mechanism 85 do not interfere with one another. Accordingly, 
the structure of each transmitting mechanism can be simpli 
fied, and the size of the apparatus in the left-right direction 9 
can be reduced. It is noted, however, the layout of the first 
transmitting mechanism 80 and the second transmitting 
mechanism 85 are not limited to those illustrated above. That 
is, both of the first transmitting mechanism 80 and the second 
transmitting mechanism 85 may be disposed on the one of the 
opposite sides in the left-right direction 9, namely, may be 
disposed on the same side. The arrangement ensures a large 
space on the other of the opposite sides in the left-right direc 
tion 9. 

In the present embodiment, transmission of the drive force 
from the feed motor 44 to the sheet feed shaft 56 and trans 
mission of the drive force from the sheet feed shaft 56 to the 
sheet discharge shaft 57 are conducted at the end portion of 
the sheet feed shaft 56 on the same side in the left-right 
direction 9, ensuring smooth transmission of the drive force in 
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a section of the force transmission path from the feed motor 
44 to the discharge rollers 62. Further, it is possible to reduce 
the load that acts on various components for transmitting the 
drive force. 

In the present embodiment, by employing the first trans 
mitting mechanism 80 constituted by the first pulley 81, the 
second pulley 82, and the belt 83, the transmission efficiency 
of the drive force between the sheet feed shaft 56 and the sheet 
discharge shaft 57 is enhanced. Consequently, the feed roller 
60 and the discharge rollers 62 can operate accurately in 
conjunction with one another, whereby the feeding or con 
Veyance accuracy of the recording sheet is enhanced. On the 
other hand, by employing the second transmitting mechanism 
85 constituted by the plurality of gears (i.e., the first gear 86, 
the second gear 87, the idle gears 88.89, etc.) that are in mesh 
with one another, it is possible to generate a torque necessary 
for the sheet supply roller 25 to supply the recording sheet to 
the sheet feeding path 65. 

Thus, it is possible to employ respective suitable force 
transmission ways for between the sheet feed shaft 56 and the 
sheet discharge shaft 57 and for between the sheet discharge 
shaft 57 and the sheet supply shaft 28. It is noted, however, 
that the structure of the first transmitting mechanism 80 and 
the structure of the second transmitting mechanism 85 are not 
limited to those illustrated above. For instance, the number of 
the gears that constitute the second transmitting mechanism 
85 is not limited to two, but may be one or may be three or 
more. The transmission way of the drive force by the first 
transmitting mechanism 80 and the transmission way of the 
drive force by the second transmitting mechanism 85 may be 
mutually the same or may be mutually different. (Here, the 
transmission way of the drive force includes transmission by 
gears, transmission by a belt, or a combination thereof, for 
instance.) In other words, the first transmitting mechanism 80 
may be constituted by a plurality of gears that are in mesh 
with one another. The second transmitting mechanism 85 
may be constituted by a plurality of pulleys and at least one 
belt. 

In the MFP 10 that employs the sheet supply tray 20 with a 
large capacity, the sheet supply shaft 28 tends to be disposed 
at a position distant from the sheet feed shaft 56, in other 
words, at a position close to the sheet discharge shaft 57. In 
view of this tendency, in the present embodiment, the second 
transmitting mechanism 85 for transmitting the drive force to 
the sheet supply shaft 28 is connected not to the sheet feed 
shaft 56, but to the sheet discharge shaft 57, whereby it is 
possible to restrain the second transmitting mechanism 85 
from becoming large-sized and complicated. More specifi 
cally, the number of the components of the second transmit 
ting mechanism 85 can be reduced in the present embodi 
ment, as compared with a case in which the sheet feed shaft 56 
and the sheet supply shaft 28 are connected by idle gears at the 
right-side end in FIG. 3. 

Further, according to the present embodiment, the drive 
force of the feed motor 44 is not transmitted simultaneously to 
the sheet supply shaft 28 and the pump 72. In other words, 
owing to the first switching mechanism 100 and the second 
Switching mechanism 110, the drive force of the feed motor 
44 is transmitted selectively or exclusively to one of the sheet 
supply shaft 28 and the pump 72. Consequently, it is possible 
to prevent supply roller 25 from mistakenly supplying the 
recording sheet during the maintenance operation performed 
by the purging mechanism 70. 

It is to be understood that the positional relationship, in the 
left-right direction 9, of each constituent element in the 
present embodiment is one example and is not limited to that 
illustrated above. That is, the “right” and the “left” in the 
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above explanation may be read as one and the other in the 
left-right direction 9. This is true of the up-down direction 7 
and the front-rear direction 8. 

What is claimed is: 
1. A sheet feeder comprising: 
a sheet Supply roller configured to supply a sheet to a sheet 

feeding path; 
a sheet feed roller configured to feed the sheet supplied to 

the sheet feeding path by the sheet supply roller to a 
downstream side in a sheet feeding direction in which 
the sheet is fed; 

a discharge roller configured to discharge the sheet fed by 
the feed roller to a downstream side in the sheet feeding 
direction; 

a drive motor configured to drive a first shaft for rotating 
the feed roller; 

a first transmitting mechanism configured to transmit a 
rotation of the first shaft to a second shaft for rotating the 
discharge roller, the first transmitting mechanism con 
necting an end portion of the first shaft and an end 
portion of the second shaft that are located at one of 
opposite sides of the sheet feeding path in a width direc 
tion; and 

a second transmitting mechanism configured to transmit a 
rotation of the second shaft to a third shaft for rotating 
the sheet supply roller, the second transmitting mecha 
nism connecting an end portion of the second shaft and 
an end portion of the third shaft that are located at the 
other of the oppositesides of the sheet feeding pathin the 
width direction, 

wherein the first shaft, the second shaft, and the third shaft 
extend in a width direction orthogonal to the sheet feed 
ing direction. 

2. The sheet feeder according to claim 1, wherein the drive 
motor is configured to transmit a drive force to the first shaft 
at the end portion of the first shaft at which the first shaft is 
connected to the second shaft by the first transmitting mecha 
1S. 

3. The sheet feeder according to claim 1, wherein the first 
transmitting mechanism and the second transmitting mecha 
nism differ from each other in a transmission way of the 
rotation. 

4. The sheet feeder according to claim 3, 
wherein the first transmitting mechanism includes a plu 

rality of pulleys and at least one belt that is looped over 
the plurality of pulleys, and 

wherein the second transmitting mechanism includes a 
plurality of gears. 

5. The sheet feeder according to claim 1, wherein the third 
shaft is located at a position at which a distance between the 
third shaft and the second shaft is smaller than a distance 
between the third shaft and the first shaft. 

6. The sheet feeder according to claim 1, further compris 
1ng: 

a sheet support portion configured to support a sheet: 
a sheet supply arm that rotatably supports, at one end 

thereof, the sheet supply roller, the sheet supply roller 
being supported, at the other end thereof, by the third 
shaft so as to pivot about an axis of the third shaft, the 
sheet supply arm being configured to permit the sheet 
Supply roller to come into contact with the sheet sup 
ported on the sheet support portion; and 

a rotation transmitting portion disposed in the sheet supply 
arm and configured to transmit a rotation of the third 
shaft to the sheet supply roller. 
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